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1.0 INTRODUGTION

The Rocky Mountain Arsenal (RMA) is located approximately 10 miles
northeast of the central business district of Denver, Colorado, and
imnediately north of the Stapleton International Airport (Figure 1).
RMA was established in 1942 and historically has either produced taxic
chemicals and chemical filled munitions, or demilitarized these same
items. In 1946, a large portion of the manufacturing facilitles was
leased to private industry for the production of herbicides and insec-
ticides. Chemical wastes generated col lectively by these operations
have been discharged into several waste storage basins located on the
Arsenal grounds.

The first reported indication of off-post contamination occurred in the
summer of 1951, when some crop damage was reported on an irrigated

farm northwest of RMA (Kolmer & Anderson, 1977). In 1354, saveral

farmers north of the Arsenal complained of damage to crops irrigated

with water pumped from the alluvial aquifer. Oue to these complaints

and subsequent damage claims, the Dapartment of the Army Initiated

several studles. These studies resulted in the construction of a new
disposal basin with 3 low permeability 1iner Reservoir "'F (See Figure
1). Since 1957, all chemical wastes have been pumped into this reservoir.

In May 1974, diisopropyl methylphosphonate (DINP) and dicyclopentadiene
(OCPD) were detected in waters discharging from a bog located along the
north boundary of RNA. DINP was also detected in water supply wells

for the city of Brighton In December 1974, OIMP is a persistent compound
produced in small quantities during the menufacture of GB, a chemical
warfare agent. OCPD Is a chemical used i+ % sroducticn of Insecticides.
The of f-post detection of DIMP and OCPD promoted the {olorado uepartment
of Health to Issue three Cease Orders on April 7,1975 that required an
immediate stop to surface and subsurface discharge of DINP and DCPD,




development of a plan to preclude future discharge of the contaminants,
and development of a monitoring program to verify compliance with
these orders.

In the summer of 1976, analysis of groundwater from the north boundary
also revealed the presence of inorganic fluorides and three organic
sulfur compounds (p-chlorophenyl methy! sulfide, p-chloropheny! methy!
sulfoxide, and p-chloropheny! methyl sulfone). 1In 13978, dibromochloro-
propane (DBCP or Nemagon) was discovered in the groundwater in the
vicinity of the north boundary of the Arsenal. Although these compounds
were not cited in the Cezse and Desist Orders, they are included in the
list of compounds requiring treatment.

Fram 1975 to the present, several investigators were involved in hydro-
logic investigations and the identification and design of contaminant
containment and treatment systems for several contamination problems

at RMA. These studles and reviews were conducted by various government

and private contractors including RMA, US Army Toxic and Hazardous
Materials Agency (USATHAMA), Corps of Cngianeers, Waterways Experiment
Station (WES), Corps of Engineers, Omaha District (COE), US Geological
Survey (USGS), D'Appolonia Consulting Engineers Inc., Geraghty and Miller,
Inc., and Shell Chemical Company (SCC). The studies resulted inthe ldenti-
fication of contamination problems requiring control and the design and
construction of control systems, The design and fn some cases construction
has been Initiated on the North Boundary Containment System, lrondale

08CP Control System,and the Basin F Liquid Waste Disposal Facility which are
three primary areas of concern (Figure 1). The contaminaticn problem
along the northwest boundary of RMA, excluding the lrondale area, is an
area of primary concern that requires control.

Two contamination control systems have Leen designed for use at RMA
using different groundwater control concepts. The North Boundary
Containment utilizes an imparmeable bentonite barrier to impede




the natural subsurface flows. Groundwater flowing toward the barrier
is removed from the upgradient side of the barrier by dewatering

wells and treated for the removal of organic contaminants. The
treated water is then injected into the aquifer on the downgradient
side of the slurry wall In a line of recharge wells. A schematic
representation of the barrier containment system is provided in Figure
2. The irondale DBCP Control System utilized a hydrologic barrier to
impede flows. Groundwater flowing toward the hydrologic system is
removed upgradient of the system by a series of dewatering wells and
treated for the removal of organic contaminants. The treated water is
injectad into the aquifer downgradient of the dewatering well field In
a series of recharge wells. The dewatering and recharge operations
form a no fiow or reverse flow condition. A schematic representation
of the hydrologic containment system is provided in Figure 3.

RMA and USATHAMA prepared a report, Northwest Boundary Study, Hydro-
geologlc.‘ContamInaticn Distribution and Control System Assessment in
June 1981 (Appendix A). An additional analysis of containment Systems
(Appendix A) was compieted in July 1981. This report used all available
technical data to prepare a current assessment of the contamination
problems at the northwest boundary of ARMA. The study identified the
requiremen® for a contamination control system and provided the con-
ceptual systen vaquirements and a racommendation. RNA and USATHAMA
‘has been tasked with developing a preliminary conceptua! design for
the Northwest Boundary Contamination Control System, Specific tasks
included in the program follow:

® Provide a concept selection with supporting rationale for the
recommended control system., This design will include the number
of dewatering and recharge wells, the spacing of wells, tha
location of the barrier and the wells, the type of treatment system,
the monitoring well requirements, and the expected performance of
the system components,




. ® provide a buy versus lease analysis for the treatment system.

® prepare a 1391c and PDB-1 document for submission from the
Technical Operations Directorate to the Installation Service
Oirectorate at RMA.




2.0 SITE HYDROGEOLOGY

The hydrogeologic system of concern along the northwest boundary of
RMA consists of an unconsolidated alluvial sand and gravel aquifer
that overlies a much lower permeability shale and claystone bedrock.
Subsurface flaw of contaminated groundwater to the northwest takes
place within this alluvial aquifer and results in a discharge across
the northwest boundary of the Arsenal.

2.1 BEDROCK COMPOSITION AND TOPOGRAPHY
The alluvial aquifer is underlain by predominantly shale and claystone

bédrock of the Denver Formation. Previous studies of the groundwater
contamination have assumed that the major portion of flow takes place
within 2= alluvium due to the extrema permeability contrast between

the bedrock and unconsolidated allyvial units. A number of deep borings
show that the bedrock is composed primarily of shale and claystone with
occasional silt and sand lenses. The bedrock alluvium contact varles

in depth from 30 to 65 fest in the area of concern.

Weathered zones are found In the shales that extend 5 to 10 fest below

the bedrock alluvium contact. The weathared material and the silt and

sand lenses may be locally parmeable. However, the assumption that the
bedrock s imparmeable relativa to the alluvial aquifer is believed to

be valid.

A large data base exists to evaluate the material properties (both of
the bedrock and unconsolidated a!luvial deposits) within and to some
degree in the near vicinity of the Arsenal grounds. The location of the
available boreholes and wells is provided in Figure 4. The same quality
and type of information is not available for some of the sites shown

in Flgure &, Consequently any cue of the representations developed from
this data base does not typically include information from all the
boreholes or wells present in Figure 4. Relative to defining the top of




bedrock the majority of the locations identified in Figure 4 provided
usable information that was used to develop an accurate top of bedrock
contour map (Figure 5).

2.2 AQUIFER PROPERTIES
For the majority of the existing boring logs, the materials character-

istics of the unconsolidated deposits wera indicated only by a Unified
Soil Classification System (USCS) group symbol. The following USCS
groups were typically considered to be aguifers:

GW - well graded gravels, gravel-sand mixtures,
little or no fines.

GP - poorly graded gravels, gravel-sand mixturas,
little or no fines.

GM - silty gravels, poorly graded gravel-sand-silt
mixtures.

GC ~ clayey gravei5; poorly graded gravel-sand-clay
mixtures.

SW - well graded sands, gravelly sands, little or no
flnes, L

SP « poorly graded sands, gravelly sands, little or
no fines

SK - silty sands, poorly graded sand-silt mixtures

SC - clayey sands, poorly graded sand-clay mixtures

Various combinations of these groups such as SPGP and SPSH were also
considered.

Permeability values for the sand, and sand and grave! units were cbtained
from aquifer pump tests conducted in 1980 by WES. WES evaluated the

test results and estimated representative permeabilities for the sand,
and sand and gravel units of about 15,000 gpd/ft? (2,000 ft/day)
20,250 gpd/FT¢ (2,700 ft/day). An order of magnitude reduction in

+]
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permeability exists for units that contain appreciable silt. Any
unit containing clay has a negligible permeability compared with the
clean sands, and sand and gravels.

The potential variance of error present in the USCS designations on
the Arsenal's data is important to note when evaluating boring logs
that have been accumuiated cover a period as long as 20 vears. The
exact distinction of clayey of silty soils in the USCS can frequently
cnly be made via laboratory tests {liquid limit and plastic limit).
In the field, these parameters can be difficult to accurately quantify
unless the observer(s) has substantial experience. Therefors, the
possibility exists that a soll classified as silty in one boring, for
example, may have been described as clayey in another boring by a
different inspector, In addition, relatively small asmounts of clay
or silt may significantly affect permesbility valuas. For these

- reasons, permeability distributions from the boring logs aiona are
difficult to interprst in exact tems.

2.3 ALLUVIAL AQUIFER THICKNESS AND DISTRISUTION

The alluvial aquifer is defined as all sand and gravel, gravel, and
sand units that are eiéhervunccnftned or confined below an impermeable
layar. {n both cases, tie aquifer thickness is tha thickness of per-
meable materials above and below the water table. Yo evaluate the
saturated alluvial aguifer thickness, ths difference batueen the

potenticmetric and bedrock surface is used.

The thickiess of the saturated aquifer varies from zero on bedrock
highs to a maximum of 25 feet in the northwest gortions of section 27,
As shown in Figure &, thickness is generally greatear in the scuthern
poréicns of the area of interest. The contoured data illustrates the
presence of a sediment trough that corresponds approximately with 3
bedrock valley that exists in this area (see Figure §). In detail,
many locations show a significant varistion in thickness over a short
horizontal distance. This variation is probabiy real resulting from




the lenticular nature of coarser grained channe! fill deposits within
the aquifer. In some cases, however, the variation may be due in

part to differing interpretations of the material properties of the
same deposits during logging. The use of smoothed contours highlights
the major trends in the aquifer rather than minor channeling effects.

Working cross-sections were prepared at various locations across the
aquifer normal to the direction of groundwater flcw to asséss aquifer
continuity. These sections suggest that the aquifer is relatively
continuous. While the thickness does vary locally there are not signif-
icant continuous impermeable barriers between the deeper permeable
¢hannel fill deposits that could have a significant effect on flow

direction and distribution.

2.4 PERMEABILITY DISTRIBUTION
Variations in the permeabiiity of the saturated sand and gravel
alluvium have bean found to be negligible in the area of concern., The

sand and gravel aquifers is locally confined by fine-grained saturated
clayey sediments. The observation suggests that the major portion

of groundwater moves through the coarse.grain alluvial aquifer and that
a groundwater flux across the Arsenal's boundary of 1200 gpm in the

area of concern could be axpected.

2.5 POTENTIQMETRIC SURFACE
The potentiometric surface for the spring of 1981 Is provided in Figure
7. The potentiometric gradient is generally towards the northwest with

an average gradient estimated at 0.015 ft/ft,




3.0 CONTAMINATION DISTRIBUTION

The distribution of contamination along the northwest boundary of RMA
consists of those compounds previously associated with Arsenal operations.
Specifically, DIMF, DBCP, chloride and fluoride are present in the

area of concern with the potential for other contaminants such as
chloroform, toluene, acetone, benzene and the chlorinated pesticides

to also exist. At the present, DBCP and c¢hloride are the only two
contaminants that have been quantified and that also exceed the primary
and secondary drinking water standards respectively. An important

factor in the containment system specification is the identificaticn

of the location and concentration of contamination.

3.1 CONTAMINANTS QF CONCERN
Contamination corntour maps for DBCP and Chloride were generated using the

extensive data base for RMA. Thae maps were prepared using sets of data
collected through the pericd 1976 to 1981 and contained in the Tier i
data fil.. a. USATHAMA. These maps were used primarily for working
dra@lngs in determining the extent of contamination in the study area.
Variance between the computer=ganerated maps and the hand workad maps is
localized. Comparison of the maps suggests that the hand worked maps
present a more realistic contour location, Contours located in areas

of sparce data may not be representative of actual concentrations in that
area. Howaver, in most cases, the amount of data avallable and the inter-
pretation i3 sufflclang to Inggfe religplQ ggnglugjons.

x wm s

0BCP DISTRIBUTIOH

The contour maps (Figures 8 and 9) Illustrate that DBCP Is contained in
a relativaly narrow plume (1,500 feet wide). This plume extends for
several thousand feet from the Arsenal boundary back towards the source.
Presentation of the data in Figure 9§, which Is the hand worked map,
indicates a discontinuous plume which Is due to areas of sparce data.
However, Figure 9 does illustrate a consistent distribution of 08CP
relative to potential source locations and hydrologic conditions. The
concentrations of OBCP range from below detectable limits (0.2 ppb) to

2.0 ppb within the area of concern.




CHLORIDE DISTRIBUTION
The contour maps (Figure 10 and 11) illustrate that chloride distri-

bution is much greater than for DBCP. The cause far the major variation
in the distribution of chloride vs DBCP is the difference in the
operations responsible for generation of the contaminant, the waste

- disposal practices, and the hydrologic variations. Chloride, which
has be2n assoclated with Arsenal operations from the beginning, Is
expected to have a wide distributior. The concentration of chloride
in the area of concern range from less than 250 ppm to 900 ppm. The
higher éoncentrations 500 ppm - 900 ppm are located in the same araa
as the 0BCP.




Q 4.0 COWTAMINATION CONTROL SYSTEM SELECTION

To develop a conceptual design for a contamination control system
the hydrogeologic and contamination conditions for the site must be
determined. the previous assessment provides the basic foundation
upon which a control system selection can be developed. The contamination
control system is composed of two major components, a groundwater control
subsystem, and a treatment subsystem. Preliminary consideration was given
to two groundwater control subsystems, a hydrologic control subsystem,and
an impermeable barrier control subsystem. The hydrologic system utilizes
dsi;atering wells in conjunction with recharge wells to create a physical
hydrologic barrier. Thls control concept is being used by SCC on the
lrondale DBCP control system. The impermeable barrier subsystem utilizes
fewer dewatering and recharge wells usually separated by a bentonite
barri . doth concepts apply the same hydrologic principals with the
impermeable barrier,allowing for a reduced spacing between dewatering
/0 and recha~gs wells due to the barrier, andaiso minimizes recirculation
' of treated groundwat.,. The ba~ic purpose of either subsystem is to
contral che contaminatad groundwater flowing in the alluvial aquifer
across the bounaary oF BNA, “he Imbermeable barrier concept was selected
for concentual desiqgn based on the avallability of proven technology,
actus! operation of a like systam st the north boundary of RMA and the
. relatively équal MCA costs (see Appendix A). The components of *his
system are as follows:

® Devatering well subsystem

® imparmeable barrisr subsyatam
® Treatment subsystem

© Racharge well subsystem
‘®'Monitoring well subsystem

4,1 DEWATERING WELL SUBSYSTEM
Assassment of the hydrologic conditions indicate that an sstimated
average of 1,200 gpm of groundwater crosses the north section of the
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northwest boundary of RMA under present conditions. Prior operation
of control systems indicates that the system dewatering and recharge
will have minimal impact on potentiometric heads in the regional
hydrologic system. Based on the groundwater treatment criteria

(see ssction 4.3) the dewatering well design criteria has been es-
tablished for the estimated 12 dewatering wells. Aquifer and contamina-
tion conditions allow for dewatering wells to be operated at maximum
capacities, thus stressing the aquifer. This allowance reduces the
requirements for the number of dewatering wells while assuring proper
system opsration. Figure 12 illustrates the layout of the proposed
dewatering wel!l network. Wells located on the northern end of the
alignment will most likely be less productive than those on the south
due to the limitations of the saturated aquifer thickness. The system
has been positioned so as to Intercept the contaminated groundwater
flowing off the Arsenal's boundary in the area.

The conceptual design of the pumping wells is provided In a schematic
form In ngure 13. To assure a longwell and pump life, the wells should
be constructed for minimum pumping of sand and silt. DOuring the drilling,
the damage to the formation adjacant to the boreholes should be avoided,
This criteria can be met in chis type of deposit by drilling the hole
uslig a reverse rotary drilling rig, a mud rotary drilling rig using

an organic polymer mud, mud scow cable tool drilling rig, or a bucket
auger rig. A gravei pack and shaped wire wound screen will aliow
efficient development of the well after drilling and production of sand
free water. A design entrance velocity to both the gravel pack and
screen should bes kept below about 5 feet per minute to avoid entralnment
of fines. Vigorous development of the well by simultaneous Jetting with
polyphosphates and pumping will remove fines due to the high velocities
developed and result in a maximization of production"pocentiél.

- The MCA cost for cath dewatering well is estimated at about $20,800
with pumps, piping and controls. The control system that Is currently
being used on the north boundary system appears to be satisfactory.
An upper and lower leve!l ssnsing probe controls each submersible pump.

12




The setting of the level controls and the final size selection of
the pumps should be field=determined. The final components of the
dewatering subsystem are the pipline and electrical networks. The
pipeline network delivers the contaminated groundwater to the treat-
ment plant. The electrical distribution system should be of the
buried type where possible. The use of standard 220 volt components
on wells is recommended. A summary of the estimated costs for the
dewatering subsystem is provided on the 1391 (Appendix B).

4.2 BARRIER SUBSYSTEM
A bentonite-native soil material slurry wall with a performance specifi~

cation based on permeability was selected as the optimum barrier. The
slurry trench should be about 2 to 3 feet wide and excavated about 2

feet into the claystone bedrock and wall stability maintained while
backfilling with the impermeable material, The permeability specifi~
cation on the backfill material should be | x 10°7 cm/sec. The estimated
MCA cost of the barrier Is $615.00 per linear foot of barrier., The
alignment of the 2600 foot barrier as Indicated on Figure 12 was selected
based on the hydrogeologic conditions and contamination distribution.

* The northern end of the barrier Is located In an area of little or no
alluvial groundwater. Keying the system into such a hydrogeological
feature will improve containment effectivaness. Since there is no 1like
feature on the south end of the barrier consideration must be given to
dewatering and recharge well design and operation to assure complate
control of the contsmination plume. A summary of the estimated costs
forthelmpefmeable barrier subsystem is provided on the 1391 (Appendix B).

4.3 TREATMENT SUBSYSTEM

As a result of the extenslve studies conducted by the Study Team, chloride
(¢} and Nemagon (DBCP) plumes have been identified and quantified within
the northwest boundary study area. Thesa Investigations have led to the

ldentification of the need for treatmant along that contaminated boundary
area. Pravious studies have shown that Cl and DBCP cannot be removed via
cne traatmant systems therefors, {f It is necessary to treat and remove bath
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contaminants, a system will be required to remove inorgar\ics(C13
and organics (DBCP).

Due to the levels associated with the DBCP plume, it has been determined
that the treatment system should include a subsystem to remove DBCP.

The method of removal which has been selected is granular activated

carbon (GAC). This selection can be made with a very high degree of
confidence due to previous experience gained in the selection and sub-
sequent operation of a similar system at the north boundary of the Arsenal.
A schematic of the treatment system layout is provided‘ln Figure 14,

The GAC treatment system consists of the following components:

® Carbon columns

® Transfer vessels

® Water filters

® Piping, pumps, and control instrumentation.
Extensive investigations into the levels and the distribution of the
chloride hlume, coupled with preliminary determinations of the type and
. cost of Inorganic removal have led to the conclusion that chloide removal
Is not appropriate at the boundary for the foilowing reasons: |, Levels
~at this time are not high anough to'warrant concern; 2. {norganic removal,
due to the technology which nust be utllized, involves both very high
caplital and operating expenses.

Therefore, the treatment subsystem for the northwest boundary will consist
of GAC which due to the high level of expertise at RMA with this type of
system will be designed by RMA., Prior to procurement by RMA of such a
system,a buy vs lease study will be conducted by the Study Team to ansure
 the most economical system is utilized. A summary of the estimated costs
for the Government Furnished Equipment (GFE) treatment facility are pro-
vided on the 1391 (Appendix 8). - '
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4.4 RECHARGE WELL SUBSYSTEM
The purpose of the recharge well subsystem is to distribute treated

water back to the alluvial aqifer in a pattern similar to that which
existed under natural conditions. The number of recharge w~,is
necessary to accomplish this objective was estimated at 12 based on
the hydrogeologic conditions. The recharge well network is shown

in Figure 12, downgradient of the dewatering wells and Impermeable
barrier. The recharge capacities into the alluvial aquifer are
relavtively high and uniform along the alignment., Therefore, the
number of recharge wells required can be minimized. A summary of the
estimated costs for the recharge well subsystem is provided on the
1391 (Appendix B).

The conceptual design for the recharge wells Is provided in Figure 15,
The major difference between this design and that for the pumping wells
Is the larger blank pipe and screen diameter. A round wire wound
screen |s reconmended for these wells in the Interest of economy. The
slct slizs and grave! pack gradation will be similar to that for the
dewatering wells, Oevelopment of the recharge wells is identical to
the dewataring wells. MCA cost sstimates for the recharge wells are
$12,800 each, including piping and controls. The control system that

is currently in use on ihe north boundary system would be satisfactory
for this system. An upper and lower sensing probe controls a solenoid
valve. Water [s recharged under a gravity head. Thus, the sensing probes
shduld be set id,thq field and based upon the hydrogeologic conditions
at each site. '

B e Y T v Am e—— T Cw m

Operation and malntenance costs will be higher for the racharge well sys-
tem than for the dewatering wells. A program of scheduled maintanance

will be necessary to avold failure of the wells. Many shallow Injection
wells of this type exhibit plugging problems after a relatively short
period of operation. This plugging can be due to air entrainment, bactaeri-
al slimes, carrying of fine sedimints into the gravel pack or chemical
precipltation. Entralinment of corrosion flakes from the

casing can also cause problems. Many of these problems
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can be minimized if a yearly program of well development and chemical
stimulation is maintained.

4,5 MONITORING WELL SUBSYSTEM
The purpose of the monitoring well subsystem is to provide select sites

from which hydrologic and contamination data can be collected. This

data is used to monitor the operation and performance of the contamination
control system. The network of 30 monitoring wells for the system are
indicated on Figure 12. The requfrement for many of these wells can be
fulfilled during the investigation perfod by the COE or their contractors.
Coordination with RMA requirements, careful site selection and pratection
during system construction could eliminate the need for the new construction
of all the monitoring wells identified., There are numerous advantages to
operations and construction in having monitoring sites available before,
during, and after construction. A detall of the monitoring wel!l design

is provided in Figure 16. A summary of the estimated cost for construction
of the monitoring well subsystem s provided on the 1391 (Appendix 8).
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5.0 SUMMARY

This conceptual design report with the support documentation

attached is the result of a comprehensive effort by RMA and USATHAMA

to identify the requirements for a northwest boundary contamination

control system. The reports have been based on the assessment of vast
technical data bases that have been established as part of the RMA
Contamination Control Program. As with any project, the pctential for
anomalies in the hydrogeologic conditions and contamination distribution -
exists.

The design, construction, and operation of a contamination control

system are Impacted by these anomalies. !f such a condition is encountered,
the technical expertise of the RMA Contamination Control Program should: |
be notifled. Assistance from this technical team can be arranged if
requested. Questions concerning this report can be directed to the

RMA Contamination Control Proyram, Commander, Rocky Mountalﬁ Arsenal.
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EXECUTIVE SUMMARY
Northwest 3oundary Study

The Rocky Mountain Arsenal (RMA) has been working to alleviate problems

with contaminated groundwater for some time. One of the primary projects

of concern presently is the movement of contaminated groundwater across

the Northwest Boundary of RMA. Resolution of the Irondale DBCP contamina-
tion problem. which is the South portion of the Northwest Boundary, is

befng undertaken by Shell Chemical Company (SCC) with cumpletion scheduled
for September 1981. This action by SCC necessitates that a revised PDB 1391
be submittad by RMA to resolve the North portion contamination problem

-along the Northwest Boundary,

The requirement for a data assessment study was identified by the RMA
Contamination Control Board. The scope of the study included:

- Agsass hydrogeology and groundwater contamination in area of the
Northwest Boundary of RMA.

- QJetarmine whether a FY84 MCA contamination control »roject is requirad.

- If a control system is required develop the c¢criterta for preparation
of the PDB 1391.

= 'Davelop justification for the control system selected and {dentify
“ the documentation requirements for the project.

| : The Contamination Control Program Hanagément Team established a project

team that consist of USATHAMA and RMA represantatives. The study team
- Prepared a Northwest Boundary study work statement
3. data file update
b. data validation
fé. cdntamination identification and distribution
d. hydrogeologic assassmant
e. control systam evaluation
£, documentation requirements

- 'lmplemented the study plan and prepared a report




The accomplishments of the Morthwest Socundary study included

- Initiation of data file updates for the geoteschnical, watei level,
map records and chemical Tier II files.

- Developed a data management approach to maximize data entry and
utflization.

- Initiation of data validation of Tier II data files.

- Conducted a hydrogeoiogic assessment utilizirg updated and partially
validated data files,

- constiucted revised cross sections

- constructed a revised bedrock contour map

- constructed a revised water level contour map
- computed water quantities along sections

- Conducted groundwater contamination anaTysfs utilizing updated and
partially validated data files.

- constructed revised contamiration contour maps foi 0BCP and C1
- computed mass flux values for DBCP and C1 along sections

: - identify locations of other contaminants of concern in the study
- area :

- Compared revised hydrogeologicand contaminationassessments with pre-
- vious assessments.

« Prepared an evaluation of contamination control system aptions,

'« Provided a recommendation for a contamination control system including
‘the preparation of a draft PDB 1391.

_-Phovfded ajustitication for the control systam that was recommended

: - Prepared a summary of documentation requirements and suspense dates for
- the MCA project.

Conclusions
The data $ile update and validation task was not complete when the study team

assessment was finalized. This task will be finalized and will provide
valuable support to ongoing and future RMA studies.

1t




The contamination problems at the Northwest Boundary are real with DBCP
being the most c¢ritical and Chloride of secondary concern.

The initiation of an FY84 MCA project to address the giroundwater contamina-
tion problems at the Northwest Boundary is warranted.

The proposed system configuration should include dewatering and recharge
well, bentonite barrier, organic treatment facility, and be located near
the North portion of the Northwest Boundary of RMA.

The treatment of inorganics should be considered for source control pro-

Jjects. The inorganic contamination problems at the sources are of concern
and must be addressad. .

i
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Introduction

The Rocky Mountain Arsenal (RMA) has heen working to aiieviate problems
with contaminated groundwater for some time. One of the primary projects
of concern presently is the movement of contaminatad groundwater across
the Northwest Boundary of RMA.

Historical

Since 1978 several investigations nave addressed gr.undwater contamination
problems aqd control options in the Northwest Boundary area.

- 1978 "Investigation of the Northwest Area of RMA", November 1978,
RMA Report. A preliminary assassment of the hydrogeologic and contaminated
groundwatar status of the area.

- 1979-81 "Evaluation of Hydrogeclogic Systam and Contamination

Migration Patterns, Rocky Mountain Arsenal, Denver, Colorado", January 1981,

Geraghty and Miller, Inc. A comprehensive RMA hydrogeologic and ground-
water contamination data integration effort wis conducted by Geraghty and
Miller, Inc. (GM) beginning December 1979. The report contains an assess-
ment of the groundwater status of RMA and makes recommendations for a
Regional [nvestigation,

- 1980-81 (ongoing) Regional investigation being .conducted by US Army

_ Corps of Engineers, Watarways Experiment Station (WES). Work was initie
ated in April 1980 and includes a comprehensive hydrogeclogic and ground-
water contamination investigatien of {MA., The investigation addresses

the data gaps identified by GM Report. The report will provide a consis-
tent evaluation of the regional hydrogeolog.c system and the contamination
migration patterns for RMA.

- 1980-81 (ongoing) Contamiration Control Study being conducted by the
Rocky Mountain Arsenal Contamination Control Study Team. Work was infti-
ated in July 1980 and includes an assesswent of contamination problems,
source identification and control stratagies for MA. The study addresses
options, risks, costs, regulatory compliance requirements and data gaps.

The interim draft report, Contamination Conirol Strategies for Rocky
Mountain Arsanal, March 1921, provides an initial basis from which control
strategies can be avaluate . Zontinued work by the Study Team will provide
- a basis from which contamination -onirol system salections can be made.

“In 1980 an FY84 VCA peoject was identified fur the control of groundwater
contamination at the Narthwast Boundary. The Project Development 8rochure
. (PD8) 1391 tha: was submitted fdentified the requirement for a control

- system along tie entire Northwest (NW) Boundary. This system controllad

goth the Irondaie DBCP and contamination at the North portion of the NW
ounsary. ,




Resolution of the Irondale DBCP contamination oroblem is being under-
taken by Shell Chemical Company (SCC) with completion scheduled for
September 1981. This action by SCC necassitates that a revised P08
1391 be submitted by RMA to resolve the North portion contamination
problem along the NW Boundary.

The NW Boundary project team consisting of USATHAMA and RMA representa-
tives was established. It is the responsibility of the project team

to implement the project plans derived from the assassment of the NW
Boundary contamination problems as directed by the Contamination Control
Board (CCB), and Contamination Control Program Management Team (CCPMT).
The following resultant summary and recommendations provide the basis
upon which the NW Boundary 1391 POB can te developed.

Project Directives

The CCPMT identified the project requirements that were to be considered .
in the NW Boundary assassment.

- The NW Boundary Contamination Control Project must remain as an

- FY84 MCA Projact.

- A current assessment should be made of the hydrogeologic and contamina-
tion conditions at the NW Boundary. A1l existing data (new and old) should
be utilized. As a minimum updates should be made on contaminant maps,
mass flux computation, groundwater flow direction, gradients and quantities,
and updated geologic cross sections. Data used for this effort should be
validated, A dafense of the data utilized should be provided.

" = The assassment should recommend a contamination control system. As a
minimum the assessment should include the site location, treatment type,
system configuration, i.e., number of dewatering wells and recharge wells

- and barrier length, and projected costs. A justification of the control
- system recommendation should be provided. :

=« The documentation requirements and suspense dates should be identified.

i Such requiremants as permits, environmental impact statements, safety docu-

- ments and treatment standards must be addressed.

Project Assassmant Plan

A preliminary work statement was devaloped by the NW Soundary project team

- which identified the major efforts reguired for the assessment of the NW
. Boundary area. The effort encompassed the update of computer data bases
- with hydrogaologic and contamination data, the screening and validation

of the data, the assessment of the hydrogeclogic system and contamination

TN proglgms‘in tha study area and the evaluation of a control system.




The'preiiminary work statement was amended upon receipt of the CCPMT
project directives. A copy of the amended work statement is included
in Aopendix A.

Assessment/Rationale

Data File Update and Data Validation - The initial task of the study
team was to update the Tier II RMA data fiies. Team members identified
and assembled data that was not in Tier II, which included water level,
gectechnical, survey and chemical data. Datd was coded onto computer
data forms utilizing contract support from Computer Sciences Corporation
(CSC) and delivered to the RMA computer section for entry into the Tier

[ data files. Jcb streams were deveioped enabling the Tier I data to
be transfared to the Tier Il files. The development of this data manage-
ment mechanism will result in the elimination of data backlogs and assure
maximum utilization of the available data.

The data validation of Tier [I files 1s being conducted by team members
with CSC contractor support. Three areas of concern were identified
which required validation consideration. They are as follows:

a. monitoring of the groundwater contaminaticn raepresentative of
the groundwater contamination and hydrology.

b. resolution of discrepencies with the data files, i.e., {lleqal
entries.

c. identification and deletion of erronecus chemical values within
the data files.

A review was conductad by the study team of all wells {n sections 22, 27,
28, 34 and parts of 23, 26 and 35 to fdentify those sites to which item
“a" above anplied. Fifty four (54) wells were identified and are listed
in Appendix 8.

CSC contractor support was utilized to resolve the descrepencies in the
data files (b above). I1legal and missing entries were {fdentified and
methods of corrections made. This effort is continuing on the existing
Tier [I data. A low level of effort is required for new data that is
entared into the data files.

The study team reviawed the chemistry data files and identifiad the existence
- of questionabie chemical contaminant values for wells that were not pre-
viously eliminated.

[deally the contaminant levels associated with the remaining wells would
have been validated also and those values thought to be erroneous would

be ?e?eted from censideration. The deletion of data requires four saperate
actions:




(1) development of a computerized program which will screen
contaminant Tevels for each well and print a Tist of all values for a
specific contaminant which excsed two standard deviatiorns from the mean
for that contaminant in that well (effort in grogress, Technology
Division, USATHAMA).

(2) this printout will then be examined by a CSC chemist, currently
involved in RMA data update and validation, and a determination made
concerning the utility of including specific data points.

(3) the list of values generated by (2) will then he reviewed by
USATHAMA and RMA and forwarded to Deputy Commander, USATHAMA for approval
for deletion of this data from the active data base.

(4) upon approval these values will be placed in an auxillary file
which will not be used for plotting purposes.

An example of the type of misleading information for two wells in the
360° sampling program:

Analysis for DBCP

Well 35-2 Well 27-1

3/27/79 - : <4
6/22/79 <.4 <.4
9/20/79 22.1 <.2
12/20/79 <2 <2
12/20/79 <.2 -

3/21/79 g <2
6/19/79 <,2 <.2
717779 <.2 43.9

Since the complaxity of the data validation for the entire chemical data
file, is not known, a date for {ts complaetion has not been established.
The utilization of a completely updated and validated data basa for an
assessment of the NW Boundary study area might be expected in thres
months. The initiation and eventual completion of this effort will be
most beneficial to the ongoing and future studies at SMA.

Contamination Cistribution - New contamination orofile maps for

Nemagon (DBCP) and Chloride (C1) were ganeratad using the partially
validated data base, figures 1 and 2. DBC? and C1 were the only two
contaminants that were identified within the NW Boundary study area

that had sufficient data to generate contour maps and that also exceeded
the primary or secondary drinking water standards. Figures 3 and 4 are
contamination profile maps for the same two compounds that were developed
for the Contamination Control Study. The relatively close agreement
between maps substantiatas the previous contamination assessment.
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Detailed inspection of the data files indicate that the number and
“location of valid chemical values is far greater than arroneocus
values identified. Based on this assessment the study team concluded
that the contamination assessment for DBCP and C1 was a valid inter-
pretation. :

Qualitative data from the regional investigation has shown the potential
existance of toluene, xylene and chlgroform (figures 5 and 8), in the
study area. Quantitative evaluation must be made for these and possibly
other similar compounds to properly assess if a problem does exist.

The completion of this effort Ties within the scope of the regional
investigation and is dependent upon:

1. RMA {dentifying methods with supporting precission and accuracy
(PgA) data for those .compounds, a date has not been established for this
effort.

2. Contract Tab support, using approved methods with P%A data, being
jnvestigated by USATHAMA - lab support cannot be expected before 1 Oct 81.

3. Completion of the regional investigation by WES.

Hydrogeoloyic Assessment - A current assessment of the hydrologic and
geologic systems was made for the NW Boundary study area. This evalu-
ation was made utilizing the data base previously discussed. This
assessment incorporated new data from the regicnal investigation and
deletad data from suspect well sitas. ' Revised geologic cross sections
were developed. lpdated water level figure 7) and Denver formation
(figure 8) contour maps, were constructed for the study arez. Comparison
of the revised water level map with maps constructed for the Contamination
Contral Study (figure 9) indicate general hydrologic agreement.

Computations for groundwater flow in the study area were made using the
revised data. The groundwater flux in the alluvial ayuifer was astimated
at 800 - 1500 galluns per minute for the contaminated areas at the boundary.
Determinations of groundwater flows back onto the Arsenal were not possible
dur to the complexity of the hydrogeclogic system and existing data gaps.

Control System Evaluation - The assessment of the hydrogeologic system
and groundwatar contamination distribution above,indicsta that there
is a need for the control or contamination crossing the NW Boundary. The
options for placement of a crntrol system in the NW Qoundary area ara:
(1) along the NW Boundary
(2) 1in the interior of RMA near 3asin F .

The advantages for aach option are:
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1. Boundary System

a. the hydrology and contamination plumes along the boundary are
much less complex and therafore bettar understood than near Basin F.

b. placing a system at the boundary enables contamination near
the boundary to be treated, placing a system near Basin F would miss
a major portion of the OBCP plume near the boundary.

¢c. water quality along the boundary is similar to that which has
been studied under previous carbon isotherm investigations, therefore,
~ significantly less treatment study work will be required.,

d. the distribution of contamination covers a larger width near Basin
F than at the Northwest Boundary therafore requiring a larger and more
complex contro] system.

AN naintaining an FY84 MCA program for contamination control is
mich more feasible at the boundary rather than near Basin F, due to data
current}yrava11ab1e '

2. Interior System

. a. the amount of contaminated groundwater near Basin F is sub-
stantially less than at ‘the boundary therefcre. treatment of a con-
cantrated stream is possib!e

"~ b. "operational life of a system closer to the contamination source
‘1s determined to be shorter. :

‘~ -Bagsed on the contamfnatfon assessment it is apparent that treatmen: of

both organi¢ and inorganic compounds may be required for aither place-
ment option since standards are exceeded in both cases. Sinca the re-
moval of arganics, primary 0DBCP, is axpected for both options, the basa-
~1ine traatment system will be a granular activated carbon systam.

| The addition of inorganic treatment will extend the required length of

3 containment system at the boundary and will result in the addition of

a reverse osmosiy unit to the treatment system and, raguire the construction

of evaporation ponds to disposa of the hrine waste streams. The specifi-
cations for a reverse osmasis unit were estimatad to be:

(1) flow rata: 1500 gpm-
 (2) 1influent conceatration: 400 ppm Cl
(3) effluent concentration: 250 ppm C)

13




The operating criteria for a single pass system are:
(1) quantity of water treated/day - 106 gallons
(2) waste stream - 200,000 gal/day
Costs associated with such a system are:
(1) shallowevaporation pond construction - S500K - $1,000K
(2) system capital costs - $1,000K - §1,500K
(3) O&M costs - $1,000K/year

(estimates from Mr. Ooug Thompson (WES) based on sea water plant
axperience)

The components of the two' control system options would be dewatering

. and recharge wells and bentonite barrier. The boundary system configu-

~ration could utilize a hydrologic barrier concept as well as a bentonite
barrier system. Evaluation of the performanca of both systems will
aventually be possible with the operation of the North Boundary contain-
ment system expansion and the planned Irondale DBCP control system in-

. stdllation and operation, The interior system would most 1ikely require
& physical barrier systam of some type due to the complexity of the
“hydrologic system. The use of bentonite in this area may not be possible

- due to the high dissolved salts cancentration

- Control System Recommendations - It {s the recommendation of the NW

. ‘Boundary study team that a contamination control system be installed at

- the NW Boundary. The system should have the configuration as depictaed
~in F1gure‘10. Wajor components of the system and estimatad specifications

ara;.

- Dewatering wells' 12
Recharge wells:. 12
Bantonite barrier Tength: 2600 Ft.
treatment plant type: . granular activated carbon (GAC)
treatment plant capacity: ~ 800 gpm '

A draft PDB 1397, rigure 11, has deen prepared specirvang all the raquire-
ments for the NW Boundary system.

The study team justification for the'indicated salection and the rsccmuen-
dations for future systam upera*ions'in light of this selection are:

(1) selaction of the buundar/ $ystem  best resolved the sensitive
- issue of contxnued pece grcundwatar contamination,

16
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(2) Inclusion of an inorganic treatment system, which resulted
in a sizeable waste stream, with the boundary option was considerad
unwarrented., The study team feels that the severity of the inorganic
oroblem is considered insignificant at the boundary in comparison to
problems elsewhere on the Arsenal, especially near the contamination
sources., [t is highly recommended that inorganic treatment be con-
sidered for severe groundwater contamination problems associated with
the contamination sources. [t is felt that this pasition could be de-
fended and would be agreeable to CDH.

(3) selection of a bentonite barrier system vs. a hydrologic system
was based upon the known performance of a bentonite barrier system.
In the avent the hydrologic barrier system, to be used in the Irondale
area, is judged superior a modification to the systam design can be
made since the bentonite barrier option is consideralby more expensive.
This option provides maximum Flexibility in choosing the best system
without creating excassive funding requirements for the MCA project.




Documentation Requirements

Table 1 summarizes the major documents that could be required as
part of an FY84 MCa project.

The actual documentation requirement is dependent upon the final

site location, treatment type and operation specifications. The

summary outlines the types of documents, time frame requirements,
action organizations and suppert documents.

(3]
[
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Conclusions

The data file update and validation task was not complets when the study
taam assessment was finalized. This task will be finalized and will pro-
vide valuable supoort to ongoing and future RMA studies.

The contamination problems at the NW Boundary are real with DBC? being the
most critical and Ciloride of secondary concern.

The initiation of an FY84 MCA project to address the groundwater contamina-
tion problems at the NW Boundary is warrantad.

The procosed systam configuration should include dewatering and recharge
wells, hentonita barrier, organic treatment facility, and be located
near the north portion of the NW Boundary of RMA.

The treatment of inorganics should be considered for source control oro-

Jects. The inarganic contamination prablems at the sources are of concarn
and must be addressed.
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AMMENDED
WORK STATEMENTS FOR NORTHWEST BOUNDARY
FY84 1CA PROJECT

I. Data File Updates - Required to incorporate all available
data as input to the nydrogevlogic and contamination assassment.
Subject Performer
Water Level RMA/contractor
Geotechnical WES/USATHAMA
Map File RMA
Chemical/Dependent upon RMA/contractor

map record update

II. Data Validation - Required to assure that the assessment is
the most reprasentative of existing conditions.

Well screen placament evaluation - RMA
- develop list of questionable and bad wells
Chemical data Validation - USATHAMA/contractor
Samp?ing method
- form preparation - USATHAMA
- program implementation - RMA
[1I. Contamination ldentification
- dependent upo:.. the completion of 1 and 2 above

Based on the information available, Northwest Boundary ground-
water contaminants have been categorized as follows:

(1) potential regulatory concern contaminants which are above
required treatable levels at or near the Northwest Boundary - CBCP

(2) potential regulatory concern contaminants which could be
above required treatable levels - DIMP

(3) opotential regulatory corcern contaminants which are below

required treatable levels and are expected to remain so - 9CPO, organo-
sulfurs, oxathiane, dithiane.
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(4) contaminants which exceed secondary drinking water standard
at or near the Boundary - C1, F, TDS

(5) rotential requlatory concern contaminants for which confirma-
tion and quantification investigations are required - chlcroform, toluene,
acetone, benzene, chlorinated pesticides.

IV.  Contamination Distribution

Contamination maps for DBCP, DIMP, DCPD and C1 have been developed
as part of the Regional Investigation and the Contamination Control Study.
They represent the most comprehensive mapping effort to date.

Once data file update and validation is complete, the contaminant
. distribution maps for the Northwest Boundary study area (sections 22, 23,
.26, 27, 28, 34, 35) generated from the updated files will be compared to
the other study groups maps for consistency. Additional maps and sum-
maries will alsg be aeneratad within the study area, for other than com-
pounds identified above.

The effort to confirm and quantify contaminants of potential
regulatory concern will be addressed by the regional survey. This North-
west Boundary study will examine the output of the regional survey and
will determine the need for further delineation of contamination movement
or mapping (1,e. further well placement).

V. Hydrageologic | Assessment

Once hydrogeoloic data (i.e. field drilling, water level, and
aquifer analysis records) have baen entared into the data base, a pre-
liminary definition will be made of groundwater quantities, flow direction
and the gradients in the Northwest Boundary area. Updated water level
and Oenver formation contour maps will be constructed and Geologic cross
gections will be revised. Identification of hydrogeologic data gaps will

e made.

oY1, Control System Evaluation
o Upon completion of the hydrogeologic and contamination oroblem
assassment a control system salection will be made. A detailed assessment
- with rationale of all aspects of the control system will be made.
il?II.“-"DOCuméntation Requirements
A1} requlatory and safety documentaiton requirements will be
identified. The Northwest Boundary Project Team suspense dates for each

~— _document will be estabiished. The organization responsihble for development
of task cocument will be provided.
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Monitoring Well Installation
Analysis
Northwest 3doundary Study

Criteria for determining wells not representative of RMA groundwatar
quality and hydrology.

1. Wells whcse total screen is above the water table.

2. Wells which screen both alluvial and Denver aquifers with one
- casing.

3. Wells with long tail piecss (greater than 10 ft.)

4. Wells with less than 1 foot of saturatad thickness in the screened
section and a relatively long tail section (i.e. 5 fi.).

Section No. Well Ne. Remarks
22 22002 Multiple screens All-Denver
22 22007 W/L below screen
22 22012 Thin sat. thickness - near sc¢reen bot
22 22014 W/L below screen
23 (West 44 of Section) 23002 W/L below screen
23 " " 23034 W/L below screen
23 n " 23035 ] 1]
23 " 23036 ' " "
23 w [{} 23037 u 1}
23 " * 23059 " "
23 W (1] ?3089 13 "
26 _ - 26003 W/L below screen
26 28004 " "
26 26011 " "
26 26012 " )
26 26040 " !
26 26046 " "
26 26051 ~ Long sand trap/little sat. thick
26 26052 Long sand trap
26 26053 " !
26 26062 Long sand trap/W/L talow scraen
26 26063 W/L below screen
26 , 26085 " "
26 26086 Long sand trap
26 26093 W/L below screen
26 , 26096 Long sand trap/W/L below screen
25 25125 Long sand trap
25 26126 “ "
26 26127 " "
26 26131 " "
26 26133 " "

4008NDI( 8 31




' Section Aell No. Remarks

27 27013 W/L below screen
27 2701 4 1] H]
27 27015 d/L below screen/dry well
27 27020 " .
27 27021 " "
27 27022 " "
27 27023 " "
27 27028 W/L below screen
27 27030 " "
27 27037 Long sand trap
27 27041 " .
27 27042 " !
27 27043 " "
28 ’ 28022 Long sand trap
38 35002 Multiple screens all-0enver
35 35004 , W/L below screen
35 35006 " "
35 ' 35009 Long sand trap
35 35012 * "
35 35020 " !
35 - 35031 W/L below screeq

-3 | 35034
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DISPOSITION FORM
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t
- \ Semiant Smml 230w v draiacs T 3ATS (gl 1381 ST
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‘,7
-/
AMA Contamimation Contral Program Mr. Anderson/15/3%8

1. Cost estimates for the FY8L MCA aroject for the Northwest 3cuncary were preparad
for both a bentonite darrier and hydrologic 2arrier control system. Attached at
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PrOjeCt LeSiid raste ~igposis Tacilizy - Vortiwest 3oundaxy lontainment
and Tweatoent Jacillsy

Project numeCter - Frogram year
Temgorary: .22038000 — Categaory code 33130
Permanents . _

Serial number:
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PARLS CF CCNWENTS

1. 3ackground Indcrmation
chigezire for = Taeility
mabulation «f Ccoupants

cescripticns of Cperatiak

2. Summery Cata.

‘ .Space laquirsments

3

"




SBCICIZTE
A P—————

he chiective for che Vozrthwest Ioundarv Caontainmens/Trsatment 3ystam

at the Rocky dountain Arzsenal is %3 ccncain and eliminatas contamination

of <his groundwatar acuiler passing off the Arsaenal. This projach: ausT

56 censTructad 2 couply wish the "C2ase and Cesist CTrder” issuad by
Stats of Colerado srchiniting fur<har release of sollutunts off ths Arsanal.
= ltion, claims Zor zroperty and personal loss Izcam land users acrea

cf the Arsenal has alsc resultad. This proiaect i3 required oo aliminate
the tyge of lisication statad abova.

LIST CF CCTUSANTS

Number of
wait of Cperaticn Psrscnnel 4 7.
“PAR JareTin - -
Jveraiar

SESCRIZTICN CF CPERATICN

Cantaminaced groundvatsr will te >umped cut and into the :Sreacment suildiag
Zor decsntamination, Cnes the dacontaminaced 379cess hag sSeen ccmplaetad,
che trasted groundwatar will te rainiacsed.

SPACE FECUIREMENT

Trsatment Huilding will sscuire 3500 squars Izet sSased upon 2relininary
equismen: requirsment. Thiz list of rsquirsd acuizment is subiect =2
changs, jending additicnal cxiterias witich nay e astablished v the
Stata of Cslqrade.
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sacurtly, #x.)
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3 de
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2. Site Plans Lo
(A) OA Agproves Ganterai Jite Plan 3! el
(B) Annaustad Ganaral Site Man i
(C) Oetaileg Sitm Pan (if diffarent sita than ia (4)). (See aiso Tecanical Lo
Oata Checadist, itam 3-1) NR|
3. Availatility and ‘ocztion of S b
(A) Master Plans ‘,;? =
(3) Survey Data 2|
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R840 | 1 ) .

Qther Site Oeveiocment Considerations (List 3nd aumper 'tams)

NQT RECUIRED « Not reiavant oF 1o :ntormation (0 communicate.

TO 5§ QETERMINED = intormation nested DUt nat currently avalatie. A= OSAR
COMMENT ATTACHED « Signileant ‘atémation summanzed of ax. 8 = Using Service
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j48 val '
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70 3¢ DEATIRMINED
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stasned and attacnes, C = Construction Seivice
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mMeni whicn 1§ attacnad,

*SY '‘WNOM (Checx and insert scoraonate letter)
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Loy
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CoMMENT

SCCOMENTATION CEEXXLIST

fasigon COMMENT
A=l Rofarence U0 Torm 1391, Iacl l.
a=3 Propcsed project i3 raquired 2o comply with

"Caase and Desist OQrders” issued by the Stats
of Colorado srohibiting tha release of
sollutancs 232 Rwecky Mountain Arsenal and
contamiracing surzounding areas.

A-3 Cesign parametars in regazds to the allowable
groundwatar toxic level of various chemicals
winich have been or will Se astablished Hv the
state of Colorado, waich will detarmine ctype
of ragquirad trsathsnt systam.

A=Ll TY=-30, Yorcth 3oundary Ixtesnsion
TY-3]l, Contaimmnn of 3asin 7
Y¥-34, Capuant of 3asin T

A-ld froposad sroject should be complated by and
Qf 9?"84\ ) '
3«2.A Ganeral Site Plarn ls submitsad for approval
: in conjuncsion with the 0B, Inel 2.
3=3.4 S Dformation will e provided by the Cmaha Districs.
3=3.C Referencs Inclosurs 3.
C-18 Contaminated liquid wasts Zvom 3asins A and °

are baing carried via tha aquifer taoward the
aorth and nortiwest houndariss of zlw posc.
Conraminaticn at the Yorei 3oundarey -a3 heen
or will ze handled by tha sxisting mreathent
systan and ths FY¥-30 Norch 3oundary Zxtension,
while this project will orovide containment
and treatmant for che Northwest Ioundary.

C=20 In accordance with 7L 90-d480, no provisions Zfor
the handicapped will be nacde in the 3rojec:,
since in tha foreresable Iuturse the facllity
will e used and operated solaly sy able bedisd
sersonnel.




SUMENT

DCCCMENTATICON CE=CXLIsT

nersvy Requirsment Agpraisal

a. This project consiss o2 constructing the
containment/srsatment system at She northwast
boundarv,

b, ZIstimatad energy consumption:

(1) Heating: A seli-contained 2eatin
systam will be recuired <o keep the new
treatment tuilding above fvsezing (44<F).
Eatimaced consumption will e $QQ gal/=o
3ual oil.

2} Alr Conditioning: Mo air condizioaing
is regquirzed.

(3} Water Supply: " A small seli-contaizned
Fotable wacer sowrve will e rsquired Zor
nlant operacors,

(4] ziscesical: Ilecurical sarvica is

© . taduired fZor water Lreathant aquismant,
dewatar walls, and outdoor ligheing.

Savivatad consumpuion will Se 4,000

. Xvc/aonrh.

(5) sSewage Syatem: A zalf-contained

system will be raquired,

. Energy Sources: Zlac=iical service :is
available at the projeet location 2rzm
adjacens ofl«size sover lines and is
~ensx.o:ed sdaquats,

rvpraposod Heating, ﬂatav Supply, and Sewage
. System will be entirzely zelf-contained.

Ad.quntn alectrical sezvica will bhe arovided

© &rom the adjacent of:-sito sower line.

Amfsrance Iac.osure 4.




COMMENT

DOCUMENTATION CHECKLIST

ITEM COMMENT
=2 ?reliminary assessment indicates that this

project is required %o comply with the State

of Colorado "Cease and Desist Qrdexs"”. an
Environmental Impact Statement (EIS) or an
Environmental Impact Assessment (EXA) will be
required Zfor this project. Designer will
provide raguired teciinical data to assist

Rocky Mountain Arsenal in the praparation of tha
decument and to obtain the raquired Stats and
Tederal permits.

[ 0]
[]
&

Propoged project may raquire a reinjection
permit Irom the Stare of Colorado and an IPA
permjt under the Rsgource Conservation and
Recovary Act (RCRA). '




